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WE  F/RREEE (Alzheimer’s disease, AD) 2 I B e MR A BIHR R 2 T g5 45 0 I R IBYFAE R IR 1T 4R R,
RERPRELN—M, b 2—FENNEEANER. ADMERIEITERSMEARES . SMHBERMS FHHNEES 55|
B, ATADHNEREERZEANT X, HWHARBTADNAZNFREALBENEFTKEZEXEE, EXRBAFHFEE—H
BT AR SBRAD, B SMIEIT KRG, A3 AD MERHLEI R AT xRt B#HITRELSR,

XER  MRREEE; ZRVLERIERMEER tau BEH BT AL 8T AW

BT 7R T R 2 — b 23R AT MR , B AR A G
P P B AR RS 2 2K Alois Alzheimer B KR T —
Pt 2R AT M (R BERRAE , J5 2R AATT At 1 44 20 e g
i 44 A Alzheimer’s disease"s B /R S BRAE 3 B PRARFAE AL
FEATHACIZUEE NN D) RERE AT AT R BEAT M H H A TR g
FIFREAER BT IR P BRAE Y 5 L5 BAREAE kg i i o X
B IEMYREEE 1 (amyloid B peptide , AR ) 7E ZHHEAMNITERIE Wi & 4F
B (senile plaque, SP) ; Fxi#f Z AL P tau 8 i BEREFR L TE
P2 N N AP 2 TTEF A 945 (neurofibrillary tangles, NFTs) ; i
S SRR R AR, VLSRR J2 R i i A8 B AR

1 BRI i B AE A 9 HL
1.1 BEMEEAREINLR

AB MUY IEH AR 4, o1 B UERI AR T 2 1
(B—amyloid precursor protein, APP) K A58, 1E 1 ABHY
FEAE FIRERRAL TR A, 24 APP /KA il TS5 TR R S 8
AR50 I, AR 237 2 B 22 1 (B0 R figp 2 v /D BOH: ) 31
REBYPBL, AR {5 TUBU 220 1935 A HITE AD K9
MR EEE, AR AR T B ZE v fEiE AR
IR LR 4, 3 — 2 OER DTVE , 330 T SPs 2B A,
G AD AR, AR ZERY U S RE MR, AT
AB ERYF MR TR AR AR R A WY, MUE X AB
BEPERIBLHEA TG HE— 2L W5 A BERA N o TEMAE S U AE
20 tH22 80 AEAR B A KA rh AR IYTITAR G | & T IS 4%
— BRIV (PR LT AE D2, PR A TTHET: RAERINSE) o 1E

I 9 P RR A LI E (MG H) 38t 1% R S 58 30 11 A F
FEN GO BRI =R IR RO T B IR RS 1
AB TUBUZ T EBAD ZUBK S 2R — 21, SN AR S
WK =4k R G To ik R A ACSR N Y B BOR = HERR I, 10T 5T
AN PR e — 2B % R GG TR 45 APP BE IR M R HE -
1 (Presenilin—1, PST ) J A 725 S5 1% il 28 T 4 B, a0 SR LT € A
PR PR L PR B R R 2T ARG EE D 1
1.2 tauEA S ERERL

IEHHUARN , tau 8 F I BEIR 1 5 £ BERR AL AL TP iR
A UHUA R T — 2 R S, 23785 tan 85 R AR 5T
JEWERRAL , WO 25 B RR AL AR T IR AL B2 , LA I tau 25
TSGR . X T au EH &5 AD ZE R 5E AR, AT
RSB AL Y tau 2 (TR R T SURIELT e 22, T e B TU L T
AN, 5o TS B ZS AT RE B RUE 45 5 D RERY
U5 AD Z (B IR FR AN TERE /5 AT o — 2D R,
WAV RIR, AR SERY T LG I & 2 AR & s b
JE A W - 3B (glycogen synthesis kinase—3 beta, GSK-38) ,
2322 au 8 P EEBERR AL R NFTS™,
1.3 SR

AN Z2 R 2R AT T (BT R 2R T BRAE L 48
FSTE Y SR P (K AR G E e =t L (i P Uiy
BT P44 H 3 (reactive oxygen species, ROS) G A H i
HE (reactive nitrogen species, RNS) , 2 g P9 220 A0 N 3004 5 2 Fh
T ROS/RNS 5 41l i e A AL e i 5 kS o £ AD S 1
1, ¥ ARIE BNFTs iy B a] WL 21 8- B A 5 17 (8—hydrox-
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yl deoxyguanosine, 8—OHdG )55 8-OHG AYH4 & , 1M 8—OHdG J&
U DNA U0 h7 354 , 8-OHG J& RNA E AL ibr i
Yoo TE AD B 1BV L VRN PRV F 18 S 1 o 7% k]
SEAG TR ET S AR i B A R S AR IC e, EL
HBT iV B 5 1) 7 EE AR AR OC, B NS AD A
L A AH DG , B 22T LUy AD Y — B AR, [, AD
RIS o BE Ak S i A0 A5 AU D SRObR 2 0 1 7 A B
B,
1.4 RERM

T AD F8 il /N B 5T 4 M A 5 1 RAE SV 2 AD W3
PR R — o TR AR BT, /INBE BT 4 ML 375 T S E PR 11
Ay, Hor IR SR AE T+ o (tumor necrosis factor o, TNF-a) |
T3 ZE vy (interferon vy, IFN—) BE A #2851, XOAT FRARJHE S
3R R G , 00 BRI 3R AR T R AR R OCER . ThAKR2
Z 4 (central nervous system , CNS) i AMA R 4 & #4725 B B4R
JH T AR ROREE 09 P17, (HAE AD SRR RMASE S 1 A
SHINERT o AMA R GERE B B 23 A= GO0 S I M T 77 A=
WA TEY R, KT 2 A9 (membrane attack complex,
MAGC) i LA A5 20 M 375 fife , 8 - B80S 7™ A R AE SOV . 7R
AD S PR oh Al L3R 3] MAC 1778 B9 5005 20 U4k 2 (1 3IE
Pa©o BRIV I BT A L AE CNS A A T o AN B afey , ELAA b S 5
rh R SRR I B A0 T LRSI LA 2 BEPE R P B, AL

SCIENCE & TECHNOLOGY REVIEW

i A B, SRR AT LA E AR HYTTER , #E— 2D B
ZICR KA RERRAT , 75 AD & il # il J 2R A, 3L
Hh A 222 5 5 2 R AR 8 A 400 D 1 RE R — 20 B AR T AL
F16 o 22 JGC Tt 24 . ek 45 2 i S Rz SE TR 74, 53475 114 o 22 TC
PR B AR AR , A DRI e 28 A 458475 R 2 i ) RE ) 7
o TERAEMIAG N M2 e A T Rt id ok [ SR
20 AR, BE— 2P R AAE N, BEZETT /MBS AR
I IG5 240 i 22 ) B AH EL R e e 4 1 AD i BRI G A 7
Mo AHRAE P TAE AD HR A IPLE = ATIR S8 206 2

2 ADIRTT REGHE S it R

FNHATHR 1L, A 2591697 AD HEEfE— @ PR F ok
AD BYFEAR (A T 28 e 24 A % 5 G2 AD & IR S
S5) P ANRESUE AD S BY AR AERE IR A AD . P50
ATAAA I 52 245 4 i) B A 308 5 Al — 2605 TR A T 058 LA
BB HIGRT T RW
2.1 BT

A9 B0 25 i W B S B2 %) (Food and Drug Adminis-
tration, FDA ) AL 19 25 15 S A 19 25 < LBl 5 400 o 5510 L % 5%
£ NI (NMDA ZARFEHUR)D™ . X PR 258 H e — e FE e 2%
it AD FUREARIE AN RETA E AD . HAWZE BRI 250 G 1F 2417
i RS2 g T, AT R4 25 T 2R R © 4 k(R DM,

1 E4H1E FDASERRITHIETT AD 2%
Table 1 Details of FDA approval for the study of the treatment of AD drugs

22K RER BT FDAIRZS NGl LT TR HeoEH AL
RVT-101 SB-742457, GSK 742457 2,2 Axovant Sciences Lid. HABMZAL Y /Ny —
AAB-003 PF-05236812 1 Janssen, Pfizer TERRER FHIG ?ﬁigﬁ) —
A ide 1 ] JETT
AADvac-1 ron peptl(tl(e)' K(IiBPIconJugated 1 Axon Neuroscience SE Tau (iggg)
ABT 418 — Discontinued — HIER e N —
ABT-089 — Discontinued ~ Abbott Laboratories AHBERE R 58 INGF —
ABT-126 — 2 AbbVie HIER i NI —
ABT-288 — Discontinued AbbVie HAb A% 4 INGTF —
ABT-384 — Discontinued AbbVie HoAth INF —
ABT-957 — 1 AbbVie FHoAts /N T —
AC-1204 Caprylic riglyceride, 2/3 Accera, Tnc. HoAte TR B kb 7T —
Long—chain triglycerides
Acetyl-1- . ) Sigma-Tau s
. ALCAR Discontinued . HiAlh JiE B AR T —
carnitine HCI Pharmaceuticals
ACI-24 Pal1-15 acetate salt 12 AC Immune SA TEMRER AR S (iggg) —
AC Immune SA, GREIT I
ACI- — 1 . —
C1=35 Janssen tau (FEBh )
Acitretin Soriatane, Neotigason, ) Stiefel Laboratories, SR REZE S T A e (2R
RO 101670 Inc.
Aducanumab BIIBO37 1 Biogen TEMREEE A <§z§g§) —
cevimeline HCL SnowBrand TR AE
’ iscontinue HHAE R4 Vi .
AF1028 Evoxac™ Discontinued Pharmaceuticals, Inc. MERE 3 5 AT O RRYT
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Table 1 Details of FDA approval for the study of the treatment of AD drugs (continued)
LR L/ FDA RS AL kLT TRIT A HEAEI b
Affitope ADO2 — 2 AFFiRiS AG his . —
1tope 1n1 ﬁ%ﬁ%gj:a?é (EEZjJ%T’)E)
3a, Sa—
tetrahydroprogesterone, HAhpp 215
All 1 1 — JINA _
opregnanolone 3a-hydroxy—Sa— W, Fofl NoF
pregnan—20—one
Alpha— . o
Vitamin E 3 — HiAlly e il -
Tocopherol
Vivimind™,Tramiprosate,
Alzhemed™ NC-531, homotaurine, Inactive Neurochem, Inc. VERMRERR ARG TEE M FEH] —
3-APS
AN-1792 AIP 001 Discontinued Janssen, Pfizer TEMFER A (iggg) —
Anavex Life
Anavex 2-73 — 1 . HAtly N -
Science Corp.
Atomoxetine ATX, Strattera Discontinued Eli Lilly & Co. oA ph 2% T4 5 INGTF ADHD (Z£[H)
. Lipitor™ Zarator® . . . T JIEL e s g
s i ’ : > H [#] i i,
Atorvastatin Sortis® Tahor® Inactive Pfizer =N (e E
Bristol-Myers N . N
Avagacestat BMS-708163 Discontinued nsso -blzfers TEMFEAR ARG INFT -
qui
Nuedexta Avanir HAb 2455
AVP-92 ? 2 - 71NV —
Vb-923 Zenvia 3,3 Pharmaceuticals Yy by
AstraZenec: . ,
AZD1446 TC-6683 Discontinued - Aenecd, AL R 45 NG —
Targacept
BACE inhibitor,
) , oz o\ > Vi yA N
AZD3293 LY3314814 2/3 AstraZeneca VEMEEE ARG (i
ispronicline, . AstraZeneca, IO
AZD34 I S HAf e 52 /N —
3480 TC—1734 nactive Targacept RHBHRE R 40 NF
PF-04494700 Pfizer, TransTech — JEMFES FIAHSE
Azelir: ’ ’ ’ N4 J—
Aeliragon TTP488 3 Pharma, Inc. KA e
Biogen, Eisai Co. N N N BT
BAN2401 2 ’ ’ TERFEAR A o —
Lud. e (W)
Bapineuzumab AAB-001 Discontinued Janssen, Pfizer VEBFEE ARG (gggg) —
Aventis
Besipirdine HCI HP 749 Discontinued ~ Pharmaceuticals, HAt w245 34 o INF —
Inc. (was Hoechst)
VTP 37948 Boehringer
BI 1181181 S 1 Ingelheim, Vitae TEMREEE AR & INTT —
BACE inhibitor .
Pharmaceuticals
H. Lundbeck,
) Otsuka N
Brexpiprazole OPC 34712 3 . HAtbph 245 2 5 NPT —
Pharmaceutical
Co., Ltd.
Novartis e
CAD106 2 Pharmaceut.icals TEMRER AR (EF ) —
Corporation
. Coreg,Artist ,Aucardic, LR O
NG U
Carvedilol Dilatrend Kredex 4 Procter & Gamble KA (N SEW . OB
Celecoxib Celebrex Discontinued Pfizer RIE N = PR, T
Bl 54
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Table 1 Details of FDA approval for the study of the treatment of AD drugs (continued)
ik B ELERS FDARZES A EL/LS TRITHR kAL
CERE-110 Nerve Growth Factor 2 Ceregene, Inc. HoAth FER /20 —
gene therapy
Ebewe
i — H H —
Cerebrolysin 2 Pharmaceutical Al A
CereSpir™
o . Incorporated, TERYRREE FIAE R, yi _
CHF 5074 2, Inactive Chiesi Pharmaceutica RAE, HA, T
Is Inc.
. . Neurim Pharmaceutic
Circadin — 2 HoAh N F P (EE)
als Ltd.
L. iodochlorhydroxyquin, ) . Prana Biotechnology — JEMMRER AHHE, )
e N —_—
Clioquinol PBI-1 Discontinued Limited SRET NyT
COGNIShunt™ — Inactive — Hithy e —
Continuous
REEHR -1
Positive Airway CPAP 3 — ES PR T Tl - il
(R
Pressure
MABT5102A . . N JEITY
Crenezumab RGT412 ’ 2 Genentech TEMYEETE FAAH (gggg)
diferuloylmeth: ,
Curcumin Herioy I.netmdne, 2 Verdure Sciences HiAlb, KA iaeed Wil —
Longvida
Cortex HAbph 2244 5
X51 A | Di 1 S JINA _
CX516 frpatex iscontinued Pharmaceuticals, Inc. Yy Mry
Avlosulfon, R 9
Dapsone Diaminodiphenylsulfone, Inactive  Immune Network Ltd. Hithy INGYF ¥, — BB
DDS (A INRTS
. Deep.Brain . o ) Functione.ll Neuromod S T o
Stimulation—fornix ulation Ltd
Dimebolin, Latrepirdi Hoplphzz T (%
Dimebon lmePf()_Z)rll,gilgse:[;);r e Discontinued Medivation, Inc. ﬁ_};\jﬁ ;J;EF% INTT # Eg;(){&§
D b . Martek Biosciences
OZOTZ ES(;[;ZIO]C Omega 3 fatty acid 4 Corporation, HAh TR wb T —
cid ( ) NeuroBioPharm, Inc.
Aricept™, Donepezil A 63
Donepezil hydrochloride, Eranz®, ppr(z)vz >7” Eisai Co., Ltd., Pfizer AHBHRE R 50 INTT- AD
E 2020 ’
Bi Eisai Co., N N
2609 BACE inhibitor 2 ‘Ogen’h:f‘“ T GEMRER A T —
ExonHit
EHT 0202 Ftazolate 2 ot Hofs INT —
Therapeutics
AZD-1 1lo—
. 03; Slcy © Elan Corporation,
ELNDO0O5 HHOSEo> 2 Speranza VERYRER UG INVF- —
cyclohexane-1,2,3.4,5,6— .
Therapeutics
hexol
FORUM
EVP-6124 , Pharmaceuticals Inc.
Encenicline MT-4666, 3,3 (was EnVivo), HEBSAE R G INGT —
a7-nAChR agonist Mitsubishi Tanabe
Pharma
Epigallocatechin . . TERFERIARDE, A | 2
CaTlate (EGCG) Sunphenon EGCg 2/3,2,3 Taiyo International g Fof [ERSg il _
Epothilone D BMS-241027 Discontinued Bristol-Myers Squibb Tau INGYF —
Eptastigmine MF 201 Discontinued Mediolanum HHBSAE R S INGT —
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Table 1 Details of FDA approval for the study of the treatment of AD drugs (continued)
LB LB FDARZ G BIE/LS S e AL
WEBRYT
Estrogen Premarin™ Discontinued HiAth HiAh, %
e RS ST
" . G eI R RIEIR R
Etanercept Enbrel 2 Amgen, Inc., Pfizer RAE (R os) W BRI
FORUM Pharmaceuticals VERRE
- 2 2,2 \ /N —
EVP-0962 EVP 001596 ne. (was EnVivo) I (/i
Exenatide, Byetta WEbRI (5
. s s 2 _ HoAth I\
Exendin—4 Bydureon it (V=n )
. tarenflurbil, r—flurbiprofen, . . Myriad Genetics & TEMREE y
™ / \ _—
Flurizan MPC-7869 Discontinued Laboratories JiiPS harF
Rl v iififof
Toract: _ /4
G-CSF Filgrastim 2 HAthy INFT W (GEE)
Janssen, Ortho—McNeil
Pharmaceutical ,
. Razadyne™, Reminyl™, Sanochemia N , R
S ’ e 72 2 /N
Galantamine Nivalin@® Approved Pharmazeutika, Shire, HBHE R by AD
Takeda Pharmaceutical
Company
Intravenous TEMFEE A HPETT Ik .
ammagard™ Discontinued Baxter Healthc: v st BB
Gammagard Tmmunoglobulin, VI iscontinue axter Healthcare L 26 (o teE) B REBRLFE
Intravenous YRGS 12
G Immunoglobulin, Human 2/3 Grifols Biologicals Inc EBHEN LTI HESIERERE
s > . v e o - N
IS Albumin Combined With : K, S (Wshtess)  BEESMEZR
Flebogamma PR 2
Chugai Ph seutical . \ .
ot . R04909832, ; o e VR PEIT
‘ ‘ 0., . ann—L: N S -
anfenertma RG1450 GBS (Beshtss)
Roche
GC 021109 — 1 GliaCure RAE U\Vish —
Gal s Ph s N
GLN-1062 Memogain 1 alantos Fharma ABRAE R 46 N —
Neurodyn
HoAf ph 2
GSK239512 — Discontinued  GlaxoSmithKline (GSK) }égizg\; INY T —
GSK2647544 GSK-2647544 1 GlaxoSmithKline (GSK) JOER ] st /N —
N e
GSK933776 — Inactive GlaxoSmithKline (GSK) ﬁﬁ?ﬁ H (%ggg) —
HF0220 — Discontinued Newron RAE INGTF —
ZT-1,DEBIO 9902 ,Qian
. ceng ta,Cerebra capsule, . Debiopharm Group™, T INFT L R
srZIine Inactive g 3R 2 ,
Huperzine A Pharmassure Memorall nactive Neuro—Hitech, Inc. ILAE 555 A
capsule
Ibuprofen Advil™, Nuprin™, Motrin™  Discontinued — fﬁi&f Jf? INTT Y, Ko
Eli Lilly & Co.,H. ,
’ Hifthph 28
Idalopirdine Lu AES58054, SGS 518 3, Inactive Lundbeck, Otsuka Aftut INYT —
. &35
Pharmaceutical Co., Ltd.
> Takeda Ph. seutical
Idebenone Cate,na’ Discontinued akeda Pharmaceutica HAth INGTF —
Sovrima Company
SRS
JNJ-54861911 BACE inhibitor 2 Janssen, Shionogi Pharma ﬁﬁ?ﬁf H INTT —
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Table 1 Details of FDA approval for the study of the treatment of AD drugs (continued)
LT ) 2R FDA RS N ) 20 TRIT A L AL
Axona,Caprylic Acid, ,
’ Accera, Inc. H i i
Ketasyn AC=1202 4 ccera, Inc Al JRE £ b 3T
Leuprolide Leuprolide acetate Discontinued FiAth Fiftly
Linopirdine DuP996 Discontinued — HoAth, N -
Liraglutide Victoza™ 2 Novo Nordisk A/S HiAlh N —
Lornoxicam — Discontinued JSW Lifesciences RIE N PIm ()
LU25-109 — Discontinued — NEBRHE R 40 INT —
LY2886721 BACE inhibitor Discontinued Eli Lilly & Co. TEMTEREE FIAH INITF —
N3pG-APB Monoclonal A NS N G ETT Ik
LY3002813 1 Eli Lilly & Co. 1 H .
300 Antibody Lilly & Co. TEBPFEREAR gy e
Masi Ki ABI101
Masitinip T 15ivet Kinavet, AB1010, 3,3 AB Science Al AN —
Masitinib mesylate
o i BT T 12
_ W N
MEDI1814 1 AstraZeneca TEMFEEE ARG ez
Melatonin — 2 HAh BN TEH
Memory
MEM 1003 BAY Z 4406 Discontinued Pharmaceuticals HAth INITF —
Corporation
‘ Ebixa™, Name.ndaTM , Forest Laboratories, L2 ,
Memantine Axura®), Akatinol®), Approved Inc., H. Lundbeck, N AD
[ 7)o
Memary®) Merz Pharma
Metrifonate Trichlorfon Discontinued — Nk RE R S0 N -
Aventis
Milameline CI979 Discontinued Pharmaceuticals, AHBHRE R G INGYT —
Inc. (was Hoechst)
Solodyn, Arestin, e
Minocycline 070Gy, TESHD 2 — RAE INFF -
Minocin, Dynacin
MK-7622 — 2 Merck AR U\ -
Mitsubishi Tanab:
MKC-231 — Inactive SIS Taabe e N —
Pharma
Metabolic Solutions D
MSDC-0160 Mitoglitazone 2 CLabOTIc SOTutions HAty NG
evelopment Company
Aleve™, Anaprox™ . . Procter & Gamble, 5 RBe, RAE,
s > D t ) N4 —
Naproxen Naprosyn™ iscontinued Roche PNE (Vi ETF AL
Jith
L . NS % H
Nasal Insulin ~ Dcremin Levemi, 2,2.2.2 TR B N Ml R
Humulin, Novolin it
. Daiichi Sank . .
Nefiracetam Discontinued anicil Sareyo Nk RE RS0 N -
Pharmaceuticals
NeoTrofin AIT-082, leteprinim Discontinued  NeoTherapeutics, Inc. A N -
Forest Laboratories , .
Neramexane MRZ 2/579 Discontinued Orest LAbOTATOIES 1ty h 22t SR INGFF —
Inc., Merck
T Pi ., ,
NGX267 AF267B Inactive OTTeyTInes JFHAE RS INGHF
Therapeutics, Inc.
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Table 1 Details of FDA approval for the study of the treatment of AD drugs (continued)

) 2R RiL/EA S FDA RS | B 7Ly VRITAL it A
H ti e,
NICS1S Pinitol, 5 Phaei VR INF B
D-Pinitol . ARG, oAt P
Corporation
Enduramide, Niacinamide,
Nicotinamide Nicotinic acid amide, 2 — Hifthy NG -
Vitamin B3
Nilvad, Nivadil Archer
. .. ) s H Vi y N
Nilvadipine ARCO029 3 Pharmaceuticals, Inc. e hF
NS2330 Tesofensine Discontinued NeuroSearch A/S HAb 5 S5 N -
Octagam@®) Intravenous 2,2 Octapharma VERTE A RATIE —
& Immunoglobulin, NewGam ’ P AHIG, AT (Bezhoes)
ORM-12741 — 2 Orion Pharma HAbth 2% W 5t INGFT —
Prana Biotechnology TEMFEE M
PBT2 PBT-2 2,2 N IINGY —
Limited HiX. 2R T s
PF- PF-5212377, WYE-
’ 2 Pfize HoAth 22 N —
05212377 103760, SAM=760 e el M
TorreyPi o
Phenserine — Inactive ey .mes IE e INITF —
Therapeutics, Inc.
Phy59st1gm1n Synapton Discontinued Forest Laboratories, TR 2 55 VAT .
e Salicylate Inc.
Ponezumab PF-04360365 Discontinued ,2 Pfizer TEMVRERE ARG ( gggg ) —
PQ9I12 — 2 Probiodrug AG TEMREEE FUAOG , RAE N —
Prazosin hydrochloride,
Prazosin Minipress, Hypovase, 4 — HAbph2A% T 5t N P=AI(IVAR
Vasoflex
Prednisone — Discontinued — PRAE INYT —
P 1l
ropentofyllin HWA 285, PPF Discontinued — A NG —
e
PRX-03140 Potassium salt Inactive Epix Pharmaceuticals HiAl NG —
Biogen, Knopp
. Biosciences LLC, R
R- RPPX,Dexpramipexole, > Di finued Virgini H A ph 25 Y, INF
, Discontin irgini —
pramipexole  KNS-760704 ,BIIB 050 seontne g Hofy
Commonwealth
University
Methylene Blue, N
meth Eith?ozrifiumu?MT) TauRx FTITIE
Rember™ i ’ Discontinued . Tau N YAk AL
TRx-0014,Tau Therapeutics Ltd T IR
aggregation inhibitor (TAI) -
Repetitive
Trans ial
ranbcrar‘na rTMS 2 Neuronix Ltd HAth R T —
Magnetic
Stimulation
trans—=3, 47, 5— INF L EE
Resveratrol T 3,4 — HoAb N —
esveratro trihydroxystilbene fit FhFEH
HAh pp 4 H:
RG1577 R04602522 2 Evotech AG, Roche "qu’ﬂffwﬁ T NPT —
RO5313534 ,
) . Hi L‘b/\/ / J—
RG3487 MEM 3454 Inactive Roche REBHHE 2R 50 N
Bl 58
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Table 1 Details of FDA approval for the study of the treatment of AD drugs (continued)
Y2 FR BL BN FDARZS NG YA RITHA ERUAEIDN
RG7129 R055088,87’ Discontinued Roche TEMYREE FAAHE NPT —
BACE Inhibitor
GREST I
RG7345 R06926496 1 Roch T - —
e " (Beshse)
Rilapladib SB-659032 2 ClaxoSmithKline Hops IV —
(GSK)
2, Discontinued
, s H Al 2 42
Riluzole Rilutek®, RP 54274 Approved, Sanofi Hfbrrzefes INF ALS(Z[H)
o Y, HoAth
Discontinued
Exelon™, Rivastigmine Novarti R
artres svactach® Pate ovartis iy
Rivastigmine tdnmt&;:;::::g’ Patch, Approved thrmace‘utt'icals NN e NI giﬂ%%i
SDZ ENA 713 orporation A XPD
¥
Rofecoxib Vioxx™ Discontinued Merck RAE INF ML
fm
GlaxoSmithKli
Rosiglitazone ~ Rosiglitazone maleate Discontinued o ( (I;HSIK) e Fifly INFT —
Sabeluzole R58735 Inactive — ARAHI INF -
SAR110894D 2 Sanofi oAt U\Vish —
SAR228810 1 Sanofi TER - —
Saracatinib AZD0530 2 AstraZeneca oA NPT —
Sargramostim Leukine®,GM-CSF 2 Genzyme , Sanofi RAE, oA, A HoAth, B
SB 202026 Memric Discontinued — HAth w245 59 5t INT -
S Lt LY450139 Dihydrate,
cmagacesta hydroxylvaleryl Discontinued Eli Lilly & Co. TEME AR A N —
monobenzocaprolactam
Novartis
Pharmaceuticals
SGS-742  CGP-36742,DVD-742 Discontinued ~ Corporation, Saegis  HA#iZef% S4 5 U\Vish —
Pharmaceuticals,
Inc.
e JIEL T St .
z Lipex® . "
Simvastatin . ocor®. Lipex ’® Inactive, 4 Merck JIE ] it INTT E , PRI
Lipovas®), Denan \
e N IRSS
Solanezumab LY2062430 3 Eli Lilly & Co. TERFEE ARG (iijgg) —
ST101 ZSET1446 Inactive Sonexa KA INYT —
Therapeutics, Inc.
Aventis
Suritozole MD 26479 Discontinued Pharmaceuticals, HAbpp 215 95 INF -
Inc. (was Hoechst)
Toyama Chemical
T-817MA T 817MA 2 Hoft, R N T —
Co., Ltd.
Tacrine Cognex™ Approved Plizer, Shionogi JRfAE R 4t INGFT —
Pharma
SRS
Thalidomide Thalomid® 2/3 Celgene Corporation ﬁgﬁiﬁf E NG —
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F1 ZE5 A1 FDAHUETRRIIIATT AD 291115 (£)
Table 1 Details of FDA approval for the study of the treatment of AD drugs (continued)

LA Bk A FDA RS YA Bk TR HEHE AL
NP031112, Nypta® ,
. . Zentylor™, Glycogen Lo . ) _
Tideglusib synthase kinase 3 inhibitor, Discontinued Zeltia Group Tau Ny F
NP12
TPI 287 1,1,1 Cortice Biosciences Tau N
LMT-X,Methylene Blue, TauRx HTRITE
TRx0237 Tau aggregation inhibitor 3,3 Thera a::lutics Lid Tau NrF P A e Bk
(TAI) P 21K A
Depakote, Depakene, A1k 24 T , SURH
Valproate Valproic acid , Inactive Abbott Laboratories Aﬁgw%ﬁ;%% INGTF TR
Divalproex sodium - i I
Vanutide ACC-001 SN \ TP TIE
’ Discontinued Anss o o
cridificar PF-05236806 scontinue Janssen ERFEREACR e
Champix™, Chantix™,
Varenicline tartrate . , .
. /1. 9 D. . Pf. H ] L\b/\/ / / i k
Varenicline CP=526, 555, Alphat beta2 iscontinued 1zer JNABEE 2R 50 (s TR
nicotinic receptor agonist
MK-8931, MK-8931-009, NS N
Verubecestat 3 Merck TERMFRER G N F —

BACE inhibitor

7 :FDAEFT G 4 7 o AR A ¥ S0 BT L ASHY AT A ¥ R % 12 E45F R A KAF FDA M LT 69 2540 3802 4 b TP AR 3k
GIVE R SRRk, RAFFDA S B 6 254 F 4 AP ANk AE & 45 A 2 e b ( Donepezil , Galantamine , Rivastigmine ,Tacrine) , 1 #F VA H Al i 22 4%

%49 i Hy 2 ¥e. 5 (Memantine ) o A& A R IR T alzforum.org.,

T ALl P AT 1 751 CACKE-T) & — 28 1 FH T B 1) o
FEFR KA 2 AR A R YT 259, b 3 RN 24549 -
ZARWRST N2 AN PLIT i TR R T b BE SR A B 1Y
FrRE,

N-FEE-D—R A Z R MR (NMDA ) F 470 77138 ek i 2% 2%
PER 22566 BT Z R % 328, BEAIRXT Bl 2 A B 1) 3 PR e Ay
B R AN PR R, o SE NI th = E A AD A
—EVRYTROCR, AT G B AT RE

20 TH20 90 4R, FEUE S RAE A AD B UMM K Z )5 L 2459
W& SUSTT I T Rt 1 i R B 5E A 25 42 AT i AR B AR bt ¢
24 (non—-steroid anti—inflammatory drugs , NSAIDs) %] AD 7] BIT
ROR o SRIMTX B R SAE R R BEAEIR YT AD by /R B
AR RCR . X RS R T axX e 25 )2 0 M S 9E
AR R 22 RAETF A 5 in 2 T2 s8] 550 2 (0 AN ey B 2454 I
AR X KB BT, T 1 2 375 1 Fl Jo e BT e e, H T A
B b 245357 BT R R T BRAE A OGBS

FEZ: M & N 27 2 v 4 B ) 1) R 1 i T 2 Ak
G WFFEAGUE T AR B RS T AD K BRUASERY (P
ST T, KIS T F AD K BT R 2 >0l
ICRETIA B S, T AD K BB Y INOS, MMP-2 £ i,
EPERRAL, Horh iINOS 5 AD i B B rh b 26 B M A 06, MMP-
2.5 AB AR G, PES I Y HAAVE FIHLEI RS i — D 5T 1)
e

Bl 60

IR Bk TP 2 AL, 2 00 it SR ARES (TR
DI S H R (RS 3:4:2:4:1.5:3:3), A CHRS:,
PO AR 75 S 77 A 10 i 2 3 HAT (47 /E ™, Tateno
SEFFE R ZEXRT B AR A R BB TR 28 Te I A
A LI R 28080 5 Fujiwara S5 RIF58 2 BHAM AT LAGHA
P B AR AM AR TR AL P AR IR T, AL B S 1T b
THEAT %, B TR RIUE 2 T LA AR SR A I i & E U AR
4k,

M b B A RRIR R 25, A — s S S AR AT
BitVE R o A 0 5 2 WA 038w DA 25 v 3 56 A R BRUAY
NF-«B, IL-6, 1L~ 1 4 i 3 FEAR , AT R AR BRUARG P 19 4% A
R,

TR R — P I Tkl 8 4 T 28 A — o R
ZRGEMINVER . BFRERIT Al 5t e 1 Ak 34 o e 15
{49 JELA A 2 4 I T L e o 2 0 Y 4 O 5 B e AR 3] 4
PR AR A VE T JEHLEE AT R 3o T A 2 4 M b i 1
g1,

PR P IR R E Y, AN B, 9
H KB Tg2576 /N (557G B L AD 2848 FE ) 28l PR 2E 44T
(60 mg/(kg-d) ) AbFE3AH )5, Hozs [BIE 2 BE 1A BT i3
ELISA 55 Western Blot 25 51,3 W I fiki N AR L APP U /b, [l
PR A X Brdu/NeaN BFHYEANBEAS L, 254148 W &3, i
W T PR T AD IR BA T I (™
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Z i 2 b A G 3 T DL — i R R I AD
B RYREAR , 2 i 20 a5 AREEVE R R AR IR YT AD Uy
THTEAT — 2 A, AR v 24 S A P o3 S R R AL
T B
22 BEEWMEERKTE

WF9E & B, 76 AD B i 7L sh W e AR ) TR N R R
(mTOR) ZKF-AY T+, H mTOR 7K Th -t 5505 R g %
ARG, T X B A [ A2 AD BUR a2 (H K
mTOR 5 AD HI2EBIA RN BRI 2 ] 1 e R B AR A TN
f R

Caccamo 5 ixf JE [ T Bt PR T Tg2576 B (—FP 5%
AD F FH AR 34 ) ik o mTOR B9 7K F o A % 38 40 i
mTOR BY7KF-RERE FEAR AR DLVE I REXT AL BRBE 7 A — 2 1Y
TBFFRUR . HHLHE B T mTOR /K T-HRE IR BE 08 S 55 vids
SN RENE f Te2576 BURE 3k ik /K P & 2= 874
R RIKKF

IXIFURAFFE 2 H 185 7K (8 m TOR A S — 4 i 2 R B ) 2 1
PRSI T LR FR 1AL AD AHSERA B IG . = KF
1) mTOR FI g2 5 & T U R 2RV BRI 1 73 T, X Wi
Y7 B IR SR BRI FRAL TR AR
2.3 #4%ED

Durk 551% M4EA: R D 52 1A (VDR) e I8 /0 il v AD AH
KIAE SA AR B-TEMFEE M . VD E2H 255 VDR
PR G R Rk R VR o ZEMTh, VDR 38 8 8 b 42
AR T B AR R B Tl AF, e — L gL
Mk, MM E T . B2 VD & S84 K & in)
R RS, 1T AD FR 2 H VD KA R A

Durk 253 35 4 VDR N URPE DG PEBCARRD 1o, 25- —F2 4
A= R D3 (1a, 25(0H)2D3) X P Fl AU APP SRIABHY : Te2576
M TgCRNDS /N AT TR HTAYT , A b P-BH 8 1 TH i
AT AB KRR . M 1o, 25(0H)2D3 X TgCRNDS /)N B Y
KINIEIT & B, TeCRNDS /)N ERU i AR BESRL LR 0 1 dnd 254k
HIREAIS, 7F TeCRND8 /N Hy v, i 254 Ab 35 VDR A9 23R
B T P-WREE 105 T, 3T NS A ERUEE 2

WS LI, ARt/ N R = VD B9, oG Py P
T K- FEAG, (B AE AN FE VDR BLAARSS , P-H 2 1 K SFK &2 1E
o ZMER RN, VDR ZEF; AR YT AD Ha] IR —~
BLIRIT HAR.
2.4 HFIRHERGHREBAE

—FLLK, ATIACHEFL S Ak i 2 R 40 Pl 28 40008
JE T AR A TR R FLEh Y CNS AT FAE 1Y
Alfig. FFEA B A B, CAST /N B CNS il 2 7 5 405 1 rp KU
AR FRA R Ty, 8 8% BT & B, CAST /N R IX F g
15 T IHAT DA 3RS F 5 i S B A &=

ESMAMZ R G  B 0 fE v LUEAS  BAE T A
ZRGT, T RER AL S AR P 2 A K R o
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HAEIRJG oV A2 . Omura 22975 B4R 2 CNS Hfi 5%l 5
A LA (0 35 DRLPE T AT i & B0 2B A T 0 B BT I T
Jiidio TEXTHCZFP i R /N RUS , T8 24 % 3L CAST /N B
PHA BRI CNSHH R FEA BB J1 o WFFE R B, CAST /N TGF-
B 300 fi P PR A AR o A SR I 2R 2 A i 5
A CAST /IR, FLAh 28 FAE fiE 7 25 F B, i XS C57 Black /)y
B0 P B8R 25 00 W] D CNS B2 B e B TF. BIRBE
FESF AT LIAE X AD B3 CNSHIZR FARIT IR & -
2.5 ®mETE

TEIERE AR BEHL SR IE i, oy P ik AR 2 AN Je .
PEST IR 0 TN o e S B el . TSl E g i T AR S
PEAT G, M w sh e e F8 i FH B AR BLIRMEA TR Y . Hoh &
SR RE TR T AR, AN 456, 6 rT RS | &l 2 4
iE, A GERR, —Fh 3 AB Z5WAE I TR 2 I SL 5 v iy
SRy B X P2 SR AE TS 1R PR H AT 2 0 S
KRB G W 7k, SRR T LIS T 40 2, - i
ORI Y PP A T A58 AR 1) 40 W7 3 1k 3] sk 2 ki
AB F MY H Y AR — 5 A 1T BT — 2L figg 3 /7K i
AR R, RIS, Gy 7 i e 2 axk ot A o et — A~
BRI IR I ]

3 ADRITHIRMRE

HRTXT T ADVRYT RIS B SRR LU B — {37 1l
P RIHEAT 25 1 , IXRE T BE S S BURIIR I T Fe. DIZAL
AL S 5 22 0 5 R LA T T B8 42 )5 23R 7 AD
I RATAE AT AT IR, P27 H AT ST BT n]
PURTT R SR % o[RS, H AT T AD 4 {5 = 18 B% i iF5E
L 8 TR A T AT O T A P T 22
IR SR o (RIS R WA A IR 5 DXt o 2
RAHEAIR XA SRR TR W T AD o A A I 57 A7
PO NTTAE AD g N3G T HaT LA P A DGk S0 1o it f e
B R T REATIR T IS TR R B, APP IS AT —
ol i S 2 A JRCTE A A B 1 (), A T DA R AR i 22
MO P TR R AR BV, IXAE A B BIEFE rh T DL 3t
BRI A A E TR RS2, BRE R L T
BT 221, T 3 ) BRI EOR S S A mT S S . AD Y
FARHLH 6 A8 R RIEHE AR IRAML T 1% AD 19 A bl
il 2 e T AT S AR R T SR ) 24K

4 i

T, AD 76 H iU L i BF S S T ARk (2
PIZITCHAEE T H B R IET R A R e AR,
For L 2R R 2 AN, R T AD & A % R BT ST
BHEERAMTR,

AD BHATT T IR R R TE BRI BE, EIRTR UL, BT
B AR B tau MU 250 1 R AT Wb v LT A48, EL BV S



—t

2,

www.kjdb.org

¥ SR 2017,35(10)

SCIENCE & TECHNOLOGY REVIEW

FDA A, ICEEN E 2t M 2T T, Toik A2k
PR FERICHL . BRI RIS VS ] SR 25036
SRR AD AT R A, RIS SRS T AD B 5 1k S
BT EAERIEFEN B H R TR AT I

2330k (References)

[1] Goedert M, Spillantini M G. A century of Alzheimer’s disease[J]. Science,
2006, 314(5800): 777-781.

[2] X 4F . BACE HEIA 75 BT 7K 22 163 3RAE 1 A FH AL A9 BF 52 (D). b5t bt
HUT R, 2008.

Zhao Juan. Study on the mechanism of BACE gene in Alzheimer’s disease
[D]. Beijing: Beijing Institute of Technology, 2008.

(3] X HHE, 0, SRR . BT AR S BRI L L AT Tk S D). Il
AR IR, 2011, 31(24): 4997-4998.

Zhao Libo, Fu Hongjuan, Zhang Jianli. Research progress on pathogene-
sis of Alzheimer’s disease[J]. Chinese Journal of Gerontology, 2011, 31
(24): 4997-4998.

[4] Viola K L, Velasco P T, Klein W L. Why Alzheimers is a disease of mem-
ory: The attack on synapses by A beta oligomers(ADDLs)[J]. The Journal
of Nutrition Health and Aging, 2008,12(1): 51S-57S.

[5] Choi S H, Kim Y H, Hebisch M, et al. A three-=dimensional human neural
cell culture model of Alzheimer/’s disease[J]. Nature, 2014, 515(7526):
274-278.

[6] £ 3, AN W . ] 7% % v B3 2 o L T 4 BT 8 A0 R[], 7 MR B 2,
2013, 34(3): 531-532.

Wang Ling, Zhu Mingfeng. Research Progress on pathogenesis of Alzheim-
er’s disease[J]. Jilin Medical Journal, 2013, 34(3): 531-532.

[7] Sakono M, Zako T. Amyloid oligomers: Formation and toxicity of Abeta
oligomers|J]. FEBS Journal, 2010, 277(6): 1348-1358.

[8] XUILEAR, Wk, AR 4. S8 AL NI BT R 2 B 1)), A 241, 2012,
64(1): 87-95.

Liu Xiaojie, Yang Wei, Qi Jinshun. Oxidative stress and Alzheimer’s dis-
easelJ]. Acta Physiologica Sinica, 2012, 64(1): 87-95.

[9] McGeer P L, Rogers J, McGeer E G. Inflammation, anti— inflammatory
agents and Alzheimer disease: the last 12 years[J]. Journal of Alzheimer’s
Disease, 2006, 9(Suppl 3): 271-276.

[10] McGeer E G, McGeer P L. Neuroinflammation in Alzheimer’s disease
and mild cognitive impairment: a field in its infancy[J]. Journal of Al-
zheimer’s Disease, 2010, 19(1): 355-361.

[11] Sastre M, Walter J, Gentleman S M. Interactions between APP secretases
and inflammatory mediators[J]. Journal of Neuroinflammation, 2008, 5
(1: 1.

[12] Reitz C, Brayne C, Mayeux R. Epidemiology of Alzheimer disease[J]. Na-
ture Reviews Neurology, 2011, 7(3): 137-152.

[13] Jia Q, Deng Y, Qing H. Potential therapeutic strategies for Alzheimer’s
disease targeting or beyond B—amyloid: insights from clinical trials|J].
BioMed Research International, 2014, 2014.

[14] Frolich L. Outcomes for clinical trials in mild—to—moderate dementia to
evaluate drugs with presumably symptomatic effects[J]. The Journal of
nutrition, Health & Aging, 2007, 11(4): 357.

[15] Melnikova I. Therapies for Alzheimer’s disease[J]. Nature Reviews Drug
Discovery, 2007, 6(5): 341-342.

[16] Wyss—Coray T. Inflammation in Alzheimer disease: Driving force, by-
stander or beneficial response?|J]. Nature Medicine, 2006, 12(9): 1005-

1015.

[17) 557, INFAE, [ IEAR, 45 FFZ M0 T IR 4 3R O B iN-

0S8, MMP-2 K IAHSENA SALERBTIE[T]. QBRI RE, 2014, 14
(18): 3401-3404.
Jiang Ping, Sun Xiujia, Xiang Zhenghua et al. The effect of tanshinone
on the expression of iNOS, MMP-2 in temporal of Alzheimer’s disease
model rats and study on mechanism[J]. Progress in Modern Biomedicine,
2014, 14(18): 3401-3404.

[18] fff XUl A0 SCIE . AMHFBON P22 RGBT RO DFTE LR )] A H2Y
2%,2013(3): 181-185.

Xie Shuanglu, Liu Wenyuan. Research progress on the effect of anti liv-
er powder on nervous system diseases[J]. Pharmacy Today, 2013(3):
181-185.

[19] Tateno M, Ukai W, Ono T, et al. Neuroprotective effects of Yi—Gan San
against beta amyloid— induced cytotoxicity on rat cortical neurons|]J].
Progress in Neuro— Psychopharmacology and Biological Psychiatry,
2008, 32(7): 1704-1707.

[20] Fujiwara H, Takayama S, Iwasaki K, et al. Yokukansan, a traditional Jap-
anese medicine, ameliorates memory disturbance and abnormal social in-
teraction with anti—aggregation effect of cerebral amyloid B proteins in
amyloid precursor protein transgenic mice[J]. Neuroscience, 2011, 180:
305-313.

[21] 5KAS, VHBRZL . b3 X0 A B2 2L b S AR ML IR 7 B2 i ).
BE2h24 4R, 2015, 43(1): 27-29.

Zhang Jie, Xie Yinghong. Effect of Angelica on inflammatory cytokines
in the brain tissue of rats with dementia[J]. Acta Chinese Medicine and
Pharmacology, 2015, 43(1): 27-29.

[22] XA . & V- X 0 R IR 75 14 D Qo 22 A A2 49 174 £ VE HITD .
Kt IPTEEREREE, 2014,

Zhao Juan. The protective effect of geniposide on primary cultured nerve
cell damage induced by rotenone[D]. Taiyuan: Shanxi Medical Universi-
ty, 2014.

[23] Li F, Dong H X, Gong Q H, et al. Icariin decreases both APP and A lev-
els and increases neurogenesis in the brain of Tg2576 mice[J]. Neurosci-
ence, 2015, 304: 29-35.

[24] Caccamo A, De Pinto V, Messina A, et al. Genetic reduction of mammali-
an target of rapamycin ameliorates Alzheimer’s disease— like cognitive
and pathological deficits by restoring hippocampal gene expression sig-
nature[J]. The Journal of Neuroscience, 2014, 34(23): 7988-7998.

[25] Durk M R, Han K, Chow E C Y, et al. 1a,, 25-Dihydroxyvitamin D3 re-
duces cerebral amyloid— $ accumulation and improves cognition in
mouse models of Alzheimer’s disease[J]. The Journal of Neuroscience,
2014, 34(21): 7091-7101.

[26] Omura T, Omura K, Tedeschi A, et al. Robust axonal regeneration oc-
curs in the injured CAST/Ei mouse CNS[J]. Neuron, 2015, 86(5): 1215—
1227.

[27] Check E. Nerve inflammation halts trial for Alzheimer’s drug[J]. Nature,
2002, 415(6871): 462-462.

[28] THHEE, FENGRI, PRI . BTJR S BRAE 132 W SR T OF S R R (). 2=
YA IR, 2013(2): 276-279.

Yin Yafei, Tong Yigang, Qing Hong. Progress in the treatment of Al-
zheimer’s Diseasel]]. Letters in Biotechnology, 2013(2): 276-279.

[29] Montagne A, Barnes S R, Sweeney M D, et al. Blood—brain barrier break-
down in the aging human hippocampus[J]. Neuron, 2015, 85(2): 296—
302.



—t

R 54k 2017,35(10) www.kjdb.org &

SCIENCE & TECHNOLOGY REVIEW

Progress in pathogenesis and treatment of Alzheimer’s disease

ZHANG Heao, QING Hong
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Abstract Alzheimer’s disease (AD) is a neurodegenerative disorder characterized by two pathological hallmarks: B—amyloid plaques and
neurofibrillary tangles. It is the most common type of dementia and a common disease of the elderly. The pathogenesis of AD is related to
multiple risk factors, pathways and molecular mechanisms. Because AD is a disease that is currently widespread in the elderly, it is
essential to figure out pharmaceutical strategy for AD in order for aged people to get healthy and quality life. There is no treatment method
that can completely cure AD right now, but there are various treatment strategies. This article reviews briefly the past and recent important
findings of pathogenesis and treatment strategies of AD.

Keywords Alzheimer’s disease; pathogenesis; amyloid B peptide ; tau protein; treatment methods; treatment medicine
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